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DESCRIPTION 

MATERIALS AND METHODS FOR 
DETECTING INTERACTION OF CFTR POLYPEPTIDES 

Cross-Reference to Related Applications 
This application claims the benefit of U.S. Provisional Application No. 
60/157,996, filed October 6, 1999; U.S. Provisional Application No. 60/181,892, filed 
February 1 1 , 2000; and U.S. Provisional Application No. 60/1 82,373, filed February 14, 
2000. 

Background of the Invention 

Cystic fibrosis (CF) is the most common genetic disease of Caucasians in North 
America, occurring at a frequency of approximately 1 in 2500 births (Welsh etal, 1995). 
The disease results from defective function of the gene encoding the Cystic Fibrosis 
Transmembrane Conductance Regulator (CFTR) protein in a variety of tissues, including 
the pancreas and the lung epithelium. Riordan et al (1989), Rommens et al (1989)and 
Kerem et al. (1989) describe the cloning and sequencing of the CFTR gene. U.S. Patent 
No. 5,543,399 to Riordan et al. discloses the purification of CFTR protein. 

Normal CFTR protein is a membrane protein that functions as a cAMP-regulated 
chloride channel. The AF508 mutation in the CFTR gene, which is characterized by a 
deletion of the phenylalanine amino acid at position 508 of the CFTR protein, is the 
defect associated with most cases of CF. A CFTR protein having the AF508 mutation 
does not exit the ER and proceed on to the plasma membrane (Cheng et al, 1990; 
Gregory etal, 1991). It has been found that the AF508 mutation causes the temperature- 
sensitive misprocessing of the mutant protein that prevents the protein from exiting the 
ER (Denning ef al, 1992). 

The absence of CFTR protein in the pancreatic duct results in the blockage of the 
duct by a thick mucus that prevents pancreatic enzymes from passing from the pancreas 
to the intestine. Without treatment, CF patients decline as a consequence of malnutrition 
associated with insufficient pancreatic function. However, pancreatic enzymes may be 
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Allowed Claims 

1 (amended by Examiner). A method for detecting or determining the interaction of a 
first CFTR polypeptide with a second CFTR polypeptide, said method comprising: 

(a) providing a first polynucleotide encoding a fusion protein comprising all or a portion 
of a first CFTR polypeptide and a DNA binding domain of a transcriptional activator that can 
bind to a site on a detectable gene, wherein said first CFTR polypeptide comprises a first 
nucleotide binding domain (NBD1) of a CFTR polypeptide, or a functional fragment of said 
NBD1; 

(b) providing a second polynucleotide encoding a fusion protein comprising all or a 
portion of a second CFTR polypeptide and a transcriptional activation domain of a 
transcriptional activator that can activate transcription of said detectable gene, wherein said 
second CFTR polypeptide comprises a first nucleotide binding domain (NBD1) of a CFTR 
polypeptide, or a functional fragment of said NBD1; 

(c) incorporating said first and second polynucleotide into a host cell comprising said 
detectable gene wherein transcription of said detectable gene is under control of said 
transcriptional activator; 

(d) expressing said polynucleotide encoding said first CFTR polypeptide and expressing 
said polynucleotide encoding said second CFTR polypeptide under conditions in which said 
detectable gene is expressed when said NBD1 of said first CFTR polypeptide and said NBD1 of 
said second CFTR polypeptide interact; and 

(e) detecting transcription of said detectable gene or expression of the gene product of 
said detectable gene. 

2. The method according to claim 1, wherein said host cell is a yeast cell. 

3. The method according to claim 2, wherein said yeast cell is Saccharomyces. 

4. The method according to claim 1, wherein the host cell is a mammalian cell. 

5. The method according to claim 1, wherein said CFTR polypeptide is a mammalian 
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